2-Alkylmalonic acid: amphiphilic chelator and a potent inhibitor of metalloenzyme.
The present investigation demonstrates the potential of 2-alkylmalonic acid amphiphile as inhibitor of metalloenzymes like Taq DNA polymerase and alpha-amylase. A dose-dependent inhibition of Taq DNA polymerase was observed when a polymerase chain reaction (PCR) was performed in the presence of amphiphiles while in the case of alpha-amylase the inhibition was found to be independent of the inhibitor concentration. Control experiments revealed that both the chelating as well as the amphiphilic nature of the inhibitor was essential for enzyme inhibition. The fluorescence intensity and lifetime of alpha-amylase were also found to decrease in the presence of the amphiphiles. Steady-state fluorescence quenching studies suggested that removal of the metal ion from the enzyme leads to a decrease in the solvent accessibility of tryptophans, indicating change in the tertiary structure of the protein. It is proposed that removal of metal ion from the active sites of the enzyme by the amphiphilic compound possibly leads to disruption of the native conformation of the enzyme which is responsible for loss of its activity.